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I Volume 2, Number 10 

RESEARCH PROJECT SEGMENT

I 
I 

state: Alaska Name: Southeast Sport Fisheries 
Enhancement 

Project: F-26-R-1 

I Study: B-1 Study Title: Chinook Salmon Remote 
Sport Release 

cooperator: Paul Novak 

I Period Covered: 1 October 1986 to 30 June 1987 

I ABSTRACT 

I Zero-check chinook salmon, Oncorhynchus tshawytscha (Walbaum), 

I 
smolts were transported from Deer Mountain Hatchery in Ketchikan 

to two sites on Prince of Wales Island (Thorne and Crab Bays) for 

I 
short-term marine rearing. This is the second and last year for 

the rearing and release program of zero-check chinook salmon. 

Local volunteers at Thorne Bay provided all the labor for the 

culturing of fish, while labor at Crab Bay (near Craig) was only

I supplemented by volunteers. The average fish weights at the 

start of the project were 4.0 and 4.1 g at Thorne and Crab Bays, 

I respectively. At release, Thorne Bay ,fish averaged 10.1 g, while 

I 
the Crab Bay fish averaged 9.0 g. At both sites, condition of 

the smolts was monitored through blood samples using an os­

I 
mometer. The selection of these sites in 1985 was based on 

biological criteria and user-group needs. Returning adults will 

contribute to terminal sport fisheries at both sites. Remote­

site releases are being tested as a method of dispersing hatchery

I production. 

I 
 KEY WORDS: zero-check, chinook salmon, Oncorhynchus 


I 
tshawytscha, rearing, southern southeast Alaska, 

FRED, sport fisheries, imprint, Deer Mountain 

Hatchery. 
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I 
INTRODUCTION I 


I

Following short-term marine net-pen rearing and impr'nting, 

approximately 131,000 zero-check chinook salmon, Onc~rhynchus 

tshawytscha (Walbaum), smolts were released at Crab and Thorne I 
Bays on Prince of Wales Island (Appendix A). Jeannie and Jim 

McFarland provided a moorage site next to their log-Float I 
residence in Thorne Bay. Mrs. McFarland provided cu tural care 

to the rearing fish and was the primary cooperator f~r the I 
community. Several Thorne Bay community residents w~re involved 

with the set up, transfer of fish, and general well peing of the Iproject again this year. Although there was a minim~l amount of 

volunteer assistance at Crab Bay, Fisheries Rehabili~ation, 

Enhancement, and Development (FRED) Division personn~l stationed I 
at the Klawock Hatchery were primarily responsible fpr the 

culture, maintenance, transfer, and release of the f'sh. I 
In 1987 the net-pen rearing began at Thorne and Crab Bays on 24 I 
and 29 May, respectively, which was 1 month earlier ~han in the 

previous year. Inclement weather and conflicts with the school Isession reduced visitations to the Thorne Bay site f~om the 

previous year's level. An article in the Southeast ~laska Island 

News1 accurately described the 1987 project and serv~d the I 
purpose of informing the public about its progress. Moreover, a 

progress report was presented to the Thorne Bay City Council by I 
Jeannie McFarland concerning this year's Dingell-Joh1son (D-J) 

project events and the future program. I 
The zero-check chinook salmon portion of this projec will be Iconcluded with the current year's releases. Evaluat on of the 

returning adults will be possible because of the cod~d-wire tags 

(CWTs) implanted in the fingerlings. Adult returns re expected I 
to contribute to terminal-area sport fisheries at ea~h site. 

I 
1Prince of Wales Island newspaper authored by E aine 

Johnston, a Thorne Bay resident 
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I 
I Remote rearing and release of one-check chinook salmon may 

continue if D-J funding is available. The program objectives

I would essentially remain the same: provide hatchery chinook 
salmon to remote communities to enhance their sport fisheries. 

I 
I RECOMMENDATIONS 

I 1. continue remote-site releases of one-check chinook salmon to 
improve the quality and quantity of sport fisheries in 

I terminal areas. 

2. Evaluate the results of the zero-check program located at 

I 
I Thorne and Crab Bays during the release years of 1986 and 

1987. utilize CWT recovery and creel-census programs to 

monitor charter-boat operators and recreational fishermen. 

I 3. Release 2500 age-1.0 chinook salmon smolts from each of 

I 
these two sites, at least until such time that returns from 

releases of zero-check smolts prove more or less effective. 

4. In conjunction with blood-sodium and/or osmolality testing,I osmocompetency of zero-check chinook salmon should be 

monitored prior to saltwater planting utilizing the salt­

I water challenge technique described by Clarke and Blackburn 

(1977). Marine rearing in saline conditions exceeding 20 

I ppt require blood-sodium levels below 175 mmol/1iter or an 
osmolality of less than 368 mosmol/liter. 

I 
I OBJECTIVES 

I 1. Incubate and rear approximately 150,000 zero-check chinook 
salmon fry for release at two remote sites. 
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2. 	 Tag representative groups of all chinook salmon released 


from remote sites by spring 1987. 
 I 
3. 	 set up pens and other necessary rearing equipme t prior to 

fish transport in May 1987. I 
4. 	 Transport groups of at least 50,000 chinook salon smolts to I 

remote sites for rearing and release and work w th volunteer 

groups that will rear fish at the remote sites. I 
5. 	 Provide 2-4 weeks of marine rearing at remote s tes and Irelease approximately 50,000 healthy chinook sa mon smolts 

at each site. 

I 
MATERIALS AND METHODS I 


I
Chinook salmon eggs were taken from the Deer Mountai Hatchery 

Unuk River brood stock in 1986; the eggs were incuba ed at Deer 

Mountain Hatchery using Heath® incubators (stacked) nd standard I 
techniques of FRED Division. By using chilled incub tion water, 

we delayed emergence and ponding until 11 December 1 86. I 
At ponding, the average fry weight was 0.5 g. On a iet of I 
Oregon Moist Pellet (OMP), they grew to an average 0 4.0 and 4.1 

g by the end of freshwater rearing for respective gr ups at IThorne and Crab Bays. Prior to transport, both grou s of fish 

were taken off feed for 72 hours. During the freshw ter rearing 

period, a representative number of fish from each gr up was I 
tagged with coded wire. 

I 

I
® Mention of commercial products or trade names oes not 

constitute endorsement by ADF&G, FRED Division. 
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I 
I Blood-sodium analysis, using the saltwater-challenge technique, 

was applied to the project fish to determine osmocompetency

I (Clarke and Blackburn 1977). In 1987 a microosmometer was 

utilized to analyze blood samples; the results were correlated to 

I the blood-sodium analyzer used in 1986 (Appendix B). 

I 
 For transport of fish to the Prince of Wales Island sites, 


standard fiberglass tanks were fitted with aerators and bottled­

oxygen life-support systems (Piper et ale 1982). The vehicle

I carrying the tanks was loaded onto the state ferry M/V Aurora and 

transported to the. Hollis terminal on Prince of Wales Island. 

I The vehicle was driven from Hollis to the Crab Bay site and then 

to the Phillips Cold storage dock where the fish were put into a 
hexagonal floating Tess® net pen (10-m diameter x 2-m deep),I which was moored off the Phillips Cold storage pier for marine 

rearing. This net pen was fitted with a fish feeder developed byI Sweeney Enterprises, Inc.® that was electronically set to distri ­

bute feed each daylight hour. The amount of feed and duration of 

I each feeding period was adjustable. 

I The Thorne Bay group of fish was transported using methods 

similar to the Crab Bay group, except the trip was longer. The 

Tess pen was set up prior to delivery and moved to the concessionI boat-moorage dock in Thorne Bay. Fish were delivered from the 

transport tanks to the floating pen using a 15.2-cm- diameter

I hose. The loaded pen was towed with small boats and a commercial 


troller to the feeding site in Thorne Bay. The Thorne Bay


I volunteer in charge of the rearing operation was Jeannie McFar­


I 

land; she also used an automatic-feeder system (Sweeney Enter­


prises, Inc.) as a backup method to hand feeding the fish. 


I 

McFarland performed normal cultural activities that include 


picking mortalities, keeping records, computing feed rations, 


keeping the net clean, and serving as teacher and tour guide. 

I 	 During rearing, blood, length/weight, and autopsy data (Appendix 

C) were collected after 21 or 23 days of feeding. At the end of 
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the rearing program, fish at both sites were subsamp 

growth. A final blood-sodium sample was collected, 

I 
ed for I 
nd a fish­

quality autopsy index (Goede 1985) was completed for both groups. I 
A Yellow Springs rnstrument® (Model 330) was used to collect 

salinity and water-temperature data. A Ryan Thermog aph® (RTM) Iwas used at Thorne Bay to collect daily surface-wate temper­

atures. Both groups of fish were released in the ev ning on 29 

June 1987. The pen and associated equipment from Cr b Bay was I 
dismantled, cleaned, and stored at the Klawock Hatch ry; while 

the pen at Thorne Bay will be stored at the McFarlan property. I 
Alaska Dry Pellet (ADP) feed was used during the mar ne-rearing 

phase of this project. I 

I 

I 


RESULTS 

Freshwater Culture 

I 
Deer Mountain Hatchery produced 161,202 zero-check c inook salmon 

smolts for the Thorne and Crab Bay projects. The fr shwater Irearing period extended over 170 days. 

ICoded-Wire Tagging 

Between 21 and 29 April 1987, 41,510 chinook salmon resmolts I 
were tagged with coded micro-wire; the tag codes by elease site 

are provided in Table 1. The tagging process lasted 52.5 hours I 
and involved three personnel. A tagging rate of 1,2 

produced a tag-retention rate of 96% for the 3-g 

Saltwater-challenge tests were applied to the fish 0 

different trial times to test their osmocompetency i 

blood-sodium and osmolality levels. The first test 

to transport, while the second and third tests occur 

marine-rearing conditions; the results are provided 

6 

3 fish/hour 


molts. 
 I 
three 


terms of 
 I 
as run prior 


ed under 
 I 
on Table 2. 

I 

I 




I 

I Table 1. Coded-wire tag summary for fish released at Thorne 

and Crab Bays in 1987. 

I 
Number Number Number of

I Release Tag valid invalid untagged 
site code tags tags represented 

I Thorne Bay 3B-13-8 18,785 1,285 62,927 

I Crab Bay - Craig 3B-14-8 13,371 190 34,907 

I 32,156 1,475 97,834 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7 

I 



Table 2. Saltwater-challenge tests and associated 
and osmolality levels, 1987. 

BLOOD 
Salinity N!:l(mmolL1} 

Date (ppt) Range x 

5/22/871/ 

5/22/872/ 

5/22/873/ 

6/16/871/ 

6/15/872/ 

6/29/871/ 

6/29/872/ 

22.5 

22.5 

22.5 

27.0 

10.0 

27.0 

13.0 

177.7-188.3 

157.6-193.0 

147.6-174.5 

160~8-202.0 

157.6-165.6 

157.1-179.8 

156.6-174.0 

180.4 

174.4 

163.3 

175.9 341-4 

162.5 335-3 

164.2 334-3 

165.5 333-3 

I 
ood-sodium I 


I 

(mosmolL1} I 

x 

I378 

367 I 
346 

9 370 I 
0 344 

7 347 I 
6 349 I 

1/ Craig 
2/ Thorne Bay I 
3/ Control 

I 
I 
I 
I 
I 
I 
I 
I 
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I vaccination 

I Between 16 and 17 May, all of the Deer Mountain Hatchery stocks 

I 
scheduled for release were vaccinated for Vibrio anquillarum. 
They were immersed in Biovax®, (Biomed Research Laboratories, 

Seattle, Washington) for 20 s (Wood 1974). 

:1 Transport of Fish 

I Salt (3%) was added to the transport water to reduce the effects 

. of stress. Fish-loading densities were maintained at approxi­, mately 0.14 kg/liter (Piper al. 1982). Deer Mountain Hatchery's 
~ 

water temperature was 8.00 -8.3 0 C at both loadings. The trans­

port-water temperature was chilled with ice and ranged between 

I 
I 8.00 and 9.00 C. Crab and Thorne Bays receiving water temperature 

was 100 C. Dissolved-oxygen (DO) levels were above 9 ppm; most 

readings were near the saturation levels. 

I The loading-transport time for the Crab Bay fish was 11 hours, 

while that for Thorne Bay fish was 10.5 hours. Mortalities were 

I not evident when the Thorne Bay lot was unloaded, but approxi­

I 
mately 3,000 mortalities occurred in the Crab Bay lot. Delivery 

was made at night at both pens using a 15.2-cm pipeline to the 

I 
rearing pen; therefore, mortalities attributed to salinity shock 

on the morning of 26 May 1987 at Crab Bay masked the total 

transport-mortality accounting system. 

I Crab Bay Short-Term Rearing 

I Chinook salmon were delivered to Crab Bay on 25 May 1987; the 

1 
73,159 smo1ts appeared to be stressed in both the tank and net 

pen. On 27 May 1987 mortalities numbered 15,000 fish; the 

I 
mortality rates dropped on the succeeding days, with less than 

100/day occurring on 5 June 1987. The mortalities during the 

first 10 days were attributed to transport stress and lack of 

osmocompetancy. High-salinity readings ranging between 25% and 

I 
9 
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29% were monitored during the marine-rearing period 

I 
t the I 

standard 2-m depth. Mortality collections were made by dip net. 

Tagged and untagged mortalities were recorded: a to al of 25,525 I 
dead smolts was counted, representing a 35% loss; ta ged mor­

talities represented 7,912 fish, or 69% of the dead ish. A Imarine release of 48,465 live fish resulted. 

The automatic fish feeder, which was placed on the T ss pen I 
frame, was equipped with a timer that controlled the duration of 

the feeding period as well as variable-throw mechani I 
features allowed complete feeding flexibility. The eeding rate 

was reduced over the first 6 days, because the fish ere not Ifeeding well and appeared to be in a state of shock. By 1 June, 

however, fish health had improved, and a full ration of feed was 

scheduled for the remainder of the rearing program. Based upon I 
prior pen-feeding results at Thomas Basin, a ration onsisting of 

5% of the body weight was fed daily. Hourly feeding coincided I 
with the daylight period; as many as 18 feedings wer made 

between 0400 and 2200 h. I 
Growth summaries indicate the average weight at rele se was 9 g, Iwhile lengths ranging between 79 and 108 mm averaged 91 mm (Table 

3). Food conversion for the Crab Bay fish was 2.92. A total of 

581.5 kg of ADP (3/32-inch) was fed, producing a wei ht gain of I 
199.4 kg. 

I 
The Crab Bay chinook salmon smolts were sampled to 0 tain 

length/weight data and released at approximately 230 h. Release I 
was accomplished by removing the side apron and rela ing the 

walls on three sides of the pen. The weighted corne 

raised; this crowded the fish toward the relaxed sid 

them to swim out of the pen. 

10 


s were Iand allowed 

I 
I 
I 
I 



I 

I Table 3. Condition factors for the Crab Bay fish. 

I 

Mean Mean 

I 
 Date fork length weight K factor 

(nun) (g) 

I 5/22/87 71.50 4.19 1.2 

.1 
6/16/87 77.14 5.33 1.2 

6/29/87 91.00 9.00 1.2 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Thorne Bay Short-Term Rearing 

Some 87,287 chinook salmon smolts were 

Bay net pen on 23 May 1987; the pen was 

delivered to 

temporarily 

overnight at the boat-moorage area. At 1100 h on 24 

slowly moved to the permanent rearing site at the " 

Floatel," located 3.2 km from the boat-moorage area. 

arrived in good condition and began feeding aggressi 

h. Only 244 mortalities were collected from the 

pen after towing. After securing the net pen to 

Jeannie McFarland began the feeding regimen: 1-h 

between 0400 and 2200 h. Over an 18-day period, 

feedings per day were made. The daily amount of 

adjusted by calculating the weight gained and using 

of 5% of body weight per day. The automatic fish f~~.Y~;. 

placed on the Thorne Bay net-pen frame. This equi~-4".~ 

used at the site in 1986, but based on the results 0 

rearing of chinook salmon at Crab Bay in 1986; a 

made to use the feeder at both sites. Because the 

feeder was not broadcasting rations into the outer 

pen and the nonaggressive fish were not receiving ra 

McFarland decided to hand-feed the fish during the 

she used the automatic feeder in the early morning 

evening hours. 

I 

I 


Thorne I 
was I 

at 1630 I 
the 


float, 
 I 
of 18 I 

rate I 
I 

I 


the 

Ihowever, 

late-

I 
A total of 4,290 dead fish (representing a 5% mortal ty) was 

collected when they floated to the surface; of these 

of tagged and untagged fish represented 37% (1,596) 

(2,694) of the mortality, respectively. A total of 

fish was released. 

Growth summaries indicate the average weight at rel 

g, while the average length was 96.5 mm; lengths 

83 and 118 mm (Table 4). Food conversion for the 

groups of fish was 0.95. These fish were fed 

of ADP (3/32-inch) formula, resulting 

12 

I 

the number 

I 

I 


was 11. 0 

between I 
rne Bay 

of 861 kg I 
of 909 kg. 

I 

I 




I 

I Table 4. Condition factors for the Thorne Bay fish. 


I Date X Fork length X Weight K factor 


(mm) (g) 

I 

I 
 5/22/87 72.30 4.13 1.1 


6/15/87 75.88 5.18 1.2

I 

6/29/87 96.60 10.95 1.2 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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a 

The released 

for several days 

1000 

at both 

D. 

The second year of the chinook salmon remote-rearing project went 

extremely well at Thorne Bay; community involvement Ibe exceptional, while at Crab Bay community invoIF~w.~~ poor. 

A total of 160,464 fish were available from Deer 

Hatchery production; these fish were divided into groups I 
during the early freshwater-rearing stage. 

87,305 fish, and Crab Bay received 73,159 fish. I 
surpassed the 50,000 fish/site minimal objective; objec­

tives inclUding tagging, transporting, and releasing were all I 
met. 

IFish health at Crab Bay was again questionable for first 6 

days of rearing; salinity shock and transport stress may have 

been a reoccurring problem in 1987. 

while Thorne Bay sal 

Mortality rates at Crab Bay I 
were 35%, compared to only 5% at Thorne Bay. Crab 

Bay ranged between 25% and 29%, I 
ranged between 8% and 20%. Water temperatures were omparable at 

both sites. I 
Mortalities at Crab and Thorne Bays occurred across e total 

size range. At Thorne Bay, we observed an increase I 
distention in the dying fish, and autopsies revealed compacted 

food, watery liquid, and probable gas formation in stomach, I 

I
14 

I 

On the 29 June release date, the smolts were sampled 

length/weight data and blood-sodium levels and 

h. Release from the pen was accomplished in 

that occurring at the Crab Bay site. 

observed feeding in McFarland Cove 

release. A record of water temperatures and 

remote short-term-rearing sites is presented in 

DISCUSSION 

I 
for I 

to I 
I 
I 
I 
I 



I 
I 	 which are indicative of overfeeding. The 5% of body weight daily 

diet rations were reduced to 2%, and the mortalities declined. 

I 
I 

Blood samples corroborated the lack of osmocompetancy and 
explained the subsequent high mortality rate in Crab Bay fish. 

Osmolality samples were processed before, during, and at the end 
of marine rearing. Crab Bay fish entered the marine environmentI with a total blood-osmolality level (378) greater than that of 
Thorne Bay (367). Midway through the marine-rearing project,

I osmolality levels of 369 and 344 were reported for Crab and 
Thorne Bays, respectively. Osmolality levels at release were 347 

I and 350 for Crab and Thorne Bays, respectively. 

I Denton (pers. comm.) correlates the osmolality results to the 
previously reported blood-sodium-analysis process and presents 

these relationships in Appendix D. A lower osmolality levelI means that fish are at or closer to osmocompetency, or full 

smoltification, than those with higher values. 

I 
I 

Growth rates were different at the two sites and probably were 
influenced by salinity conditions that stressed the Crab Bay fish 
for 6 days. Growth summaries at release show average weights to 

be 9.0 g and 11.0 g for Crab and Thorne Bays, respectively. TheI Thorne Bay fish averaged 96.6 mm in length, while Crab Bay fish 

averaged 91.0 mm. Body-condition factors were the same for both

I 	 groups of marine-reared fish. 

I 
I Food-conversion rates varied considerably between the groups; a 

very good one occurred at Thorne Bay (0.95). The conversion rate 
at Crab Bay, however, was poor (2.92) but not unexpected if the 
effects of salinity shock are considered. Much of the food 
intake was probably utilized for combating stress and maintainingI body weight during the first half of the rearing program, and the 

rest was wasted; therefore, limited growth occurred.

I 
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I 

The general fish health and project results at 


much better than at Crab Bay. Food conversion 


improved this year, compared to the 1986 


this may have been influenced by the use 

feeder, less human visitations to the pen, or some 


culture efficiency by McFarland. 


As a footnote, sport fishermen have reported 

chinook salmon released in 1987. Recoveries of 

fish 8 km from the pen site were made 1 week 

demonstrating that the fish were moving 

shoreline. 
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I Al.lk. Otr~rt~~nt Of 

" Ff sh .nli Game 

Dfvflion of F.R.E.D S T At:OAfiD PRODUCTI ON OAT A Forms 

I APPENDIX A 

I (Check one) 1=1 Eggs 1:1 Rearing Illi Imprinting 1=1 Helcil~1) 

1 I. GENERAL IUFORMAT ION AND PLANT ItiC OATA 1 

I Facility ___D~e~ewr~~M~ouu~n~t~a~l~'nw-~H~a~t.c~h~e~r_y__________________ 
Trip No. __1_____ Page No.] Using Division .......F....Rtlo,.Ew..,wD__ 

(Water Stocked)

I Trip, Date JJ.jj_l]./~7 Dutination Thorne Bay 

I 
Type Water Estuary Region SoutheastCoamunity Thorne Ba 
Plant 1=1 Transferl:::zl Lot 1986 Chinook sal. Dnnk R. 

Brood year, Species, Origin 
Age 0 Type Marks Ad CWT* Code No. 3B-13- 8 
Avg. Wt: (No ./1 b ) 11 4 (Gm ea.) 4 • 13 
Avg. Lt: ( In. ) 2 • 8 (em. ) 7 • 04


I Total Wt: (lbs) 767.8 (kg.) ___3~4.8~____ 


I 
NUI".BER STOCKED (Live) 8 7 • 2 8 7 MORTALITIES _10.:;8'--___ 
Condition Good Disease History None 

Receiving 

I 
I'/ater Temp: Hatchery 8.0 °C Water unknown °C 

Tank Start unknown °C Tank End unknown °C 
Weather & Estuarine Conditions at Destination ---------------­

overcast - calm 

of 1 

Brood Yr. ---,1,"-92..28_1,;6~____ 

5p'!cies Chinook saJ.m.o. 
Or! 9 i n -.JLn uk R j v e r 
Lot No. 


Stock K etc h i k a D ere e k 


f.!.:l:!!l C~l [ : : : : : J 
r : : : : ] r_:_l Cl 

r : : : : : 1 

[] (_:_1 C_:_l 
(-:-:-:-:-._:_:_1
C=_·_:_l
C=_:_:_:_·_=_J . , . . . . . [ : : : : : : : J [ ....... 
(Condi ti on) Cl 

I 
Start of End of 


Dissolved Ox)'gen: Haul unknown (lI:g/l) Haul unknown (r.lg/l), 

SaHni.ty at Release Site 20% ( g/l) 

Method of Transportir.g: 

,=, Ai rcraft Tanks ,-, £lags/Boxes ,=, Skiffs/Boats 


• 10 •••••'::' Direct Release 
-' 

Flatbed Tanks Carriers r . . . . . . . J (Update) CJI 1=' '=1 ------- ­,=, Pickup Tanks cZ, Trai ler Tanks 1:=: Other (C\oi1' ~;c. ) ( : : : : : ] 

I Corm:ents: 

I =:.....-::.:­ -.:=-=:=-=.===:==-~-====-==-==~ 

1I. ADD I T I O~Al TF',,\liSFEH DATA 

I, Receiving Supervisor ---- Date Recl:ivcd _/_/__ Time Pond/Pen tic • ____ 

5/23 5/24 
Dcpilrt Tirr.e 7:45:1.2 Time Planted 2:~Qa Vehicle 1'0. ___ Hi lease ____ C,):,;./['1\ 

load Tine 1 hr Tri p Ti r.lC 6.75 hr Aircroft: '=1 Cc:;::./hr Ti~c 
(No. r.len 4 ) (No. n'cn 4 Ferry: ~=I Co~t ___ Barge: 1=1 Cc~.tI Oxygen _____________U~cd 

Tran::.portati on Supcrv; sor .lL._ B,."r......i""g.....h...,t=--_______ 

I 1 IV. Remilrl-.:o. 20,279 Ad CWT 

1,387 Ad


Corrected 
65,621 Unmarked 

I 
7/22/87 

87,287 Total 
21 

I 
* 

I I III. ADC'TIO~Al TRIP DATA I 

http:SaHni.ty
http:Rtlo,.Ew


- ---

- - --

Al.sk. O~pftrtm~nt of Page ._11.-_ Of~,. n sh .nri Glme 

Dlvlston of r.R.E.D STAt:DM\O PRODUCTION DATA fOl<t~S 


I F'llrm 8i1: Fi!;h !jh;p(liJ~!orm 1 Ch~~::k salmi 

(Check one) 1:1 Eggs 1:1 Readng 1=1 Imprinting l..xl I!clciJ~o 

1 I. GENERAL INFORMAT ION AND PLANT HIC OATA 

FadHty Deer Mountain Hatchery 
Trip No. 1 Page No. J Using Divhion FRED 

(Water Stocked) 

Trip Dote _JJ-6/.1.!L/..JJ.1. Destination Thorne Bay 
Type Water Estuary RegionSoutheast COlllllunity Thorne Ba 
Plant 1z:::,1 Tran.fer 1=1 Lot _______________ 

Brood year, Species, Origin 
Age 0 Type "larks Ad CWT Code No. 3B-13-B 
Avg.Wt: (No./lb) 41.5 (Cmea.) 10.95 
Avg •Lt: ( In. ) 4 • 5 ( em. ) 9 • 6 5 
Tota1 Wt: (1b s ) 2 00 5 (kg. ) 9 0 9 • 7 
NUfo!BER STOCKED (Live) 82.997 MORTALlTlES4.....2.......9 ....0____ 
Condition Excellent Disease HistorYCert. /vaccinat 

Receiving 
Water Temp: Hatchery _ ...1....1............5___oC Water _ ....I ....l .........S<--___oC 

Tank Start °C Tank End ------°C 
Weather & Estuarine Conditions at Destinat;on ________ 

calm - sunny 

n ---.!Inuk Riyer 

Ketchikan crel 

I[l:l:~] [-,-:-:_:_:_1 
r . . • . · . . . r_:_l Cl 


C:_:_:_:_:_l 
 I 

I 


. . . .[ · ... 
[ . . . .· ...- - -- I 

(_:_:_:_:_:_:_:_J 

I 

I 


Start of End of 
Oi ssolved OX)'gen: Haul 9 (lI:g/1) Haul __9___(l:Ig/l >. I 
Salini.t)' at Release Site 13ppt ( g/I) 

Co~ent$: 

;"DOITIO~AL TRMISFER DATA 

I 
I 

Method of Transportir.g: 

1=1 Aircraft Tanks 1=: Bags/Boxes 1=, Skiffs/Boats 
Oi rect Re 1ease 1=1 F'I atbcd Tanks '=1 Cilrr;ers [_:_:_:_: : : : J (Update) r_J I

'=11=1 Pickup Tanks 1=' Trod ler Tanks Other (C.". Nc.) [_:_:_:_:_:_J1=: 

/,DDITIQt.;,A.L TRIP GATA .I 
6/29 

Depllrt Till'e 8: OOp Time Planted B:OOp 
load Tir.lC ____ Trip Time 

(No. men 6 (No. "'cn 
Oxygen U~.cd ~O_____________ 

Tran:;portation Supervisor .--J:.?u1 Nova~ 

'IV. Remil rIo.s I 

Receiving Supervisor Novak 

I III. 

I 

I 

I 

Dropped the net and allowed chinook smo1t to swim out n tura11y. I 
22 I 

I 



--------

----

I Ala.k. [)~r",rtment Of Page. 1 of 

Ffsh .nn C.me 
Dlvhlon of r.R.E.D STAtlOMiD PRODUCTION DATA Forms 

I 
I (Check one) 1:1 Eggs 1=1 Rearing Ix I Imprinting 1=1 Hclc<l!>o 

I I. GENERAL It/FORMATION AND PLANTltlG DATA I 

I FaciHty Deer Mountain Hatchery 
Tdp No. Page No. 1 Using Divtsion FRED 

(Water Stocked)

I Tr i p .Oate ...SJ.1/..2.:~.-'~ Dut1 nat1 on..lC...r~a...;~g......________ 
Type Water salt Reg1onSoutbeast CoIrmunity Cra j g 
Plant ,=, 1ransler,=1 Lot _______________ 

Brood year, Species, Origin 

Age ° Type "larks Ad CWT* Code No. 3B-14-8 
Avg.Wt: (No.l1b) __1.....1,¥0____ (em ea.) 4. 19 
Avg.Lt: (In.) 2.8 (Cm,) 7. J 5 
Total Wt: (Ibs) 675 (kg.) 306 
NUI'!BER STOCKED (live) 73,897 MORTALITIES _l",,;Q~____ 

Condition Good Diseue History None

'I Receiving 

I'/eter Temp: Hatchery 8,3 °C Water unknown °C 
Tank Start unknown °C Tank End lln k n o wn °C 

I 
 Weather & Estuarine Conditi ons at Destination ________ 


overcast - cool- sli~ht breeze 

I 
Start of End of 

Dissolved Oxygen: Haul unknown (n:g/1) Haul !!n k nowrtr:1g/l). 
Sa 1 in i.t) at Re 1ease 5 i te ..I.\1~n~kA.l.ln'-loO.l.lWLn~__________( g/l) 

Method of Transportir.g: 

1::1 Aircraft Tanks 1::1 Bags/Boxes ,::, Skiffs/BoatsI ,::1 Direct Release '::1 Fl atbcd TlInks 1=1 Carr; crs 
1::1 Pickup Tanks '*-l Trai leI' TlInks 1=: Other 

I Corrtr.ents: 

Brood Yr, _..;!1;..;9::..:8~6:..-_____ 
5pl!cics Chinook saLm.u.n..­
Origin Unuk River 
Lo\; No. 

Stock Ketchikan Creek 

[.!:.!:!!] r~l 
C:_:_:_:_J 

[_J [_:_1 r: 1 
[_!_:_:_:_,_:_:_l
C:_,_:_l 
C=_:_:_:_,_:_l 
[_:_:_:_:_:_:_:_J [ : : : : : : : J 
(Condition} [_J 

I 
~, 

II, ;',ODITlOt\AL TRAIlSFtR DATA 

I 
 Receiving Supervisor ---- Date RecL'ivt'd _/_/_ Time Pond/Pen /10. 


ftDDITtor:AL TRIP DATA II I II •

I 5/25 5/25 
Deput TiIT'oe 4:15p Time Planted 11:45p Vehicle t~o. ___ MileaSc C'Je.t../ni 

I 
-- ­

LoadTir:1c 1.25hl:ripTime 7.5hr Aircraft: '=1 Cr;::;:;/hr _____ Tire ____ 

(No. men ) (No. rren _,;;:,3:-_ Ferry: ~=' Co~t ___ [}argc: 1=' Cc~,t 
Oxygen U~cd _____________ 

Tran::.portation Supervisor _Il. Bright _____ 

I 
301 Ad 

52,517 Unmarked 

I 
73,159 Total 
Delivered to Crab Bay 

23 

I I IV, Remarks I * 20,341 Ad CWT 



--------

- - --

A'.sk. (l~"lIrtr.r~nt Of 

Ff &h .nri Came 

Dlvl,ton of F.R.E.D STAtlDARD PRODUCT ION PAT A forms 

I I. GENERAL INFORMATION AND PLANT ItIC DATA 

FaciHty Deer Mountajn Hatchery 
Trip No. Page No. J Using Division FREP 

(Water Stocked) 

Tr i p Oate _fL6'!,1.!J./-A1 Dest 1nati on......lC r.,Qa..........B,j"I"QA....y"-______........ h 
Type Water RegionSolItheast COlllllunity Crai~ 
Plant ILl Transfer 1=1 Lot _______________ 

Brood year, Species, Origin 

Age 0 Type Marks Ad CWI Code No. 3B-14-8 
Avg.Wt: (No./lb) 50.4 (Cm ea.) 9.0 
Avg.Lt: (In.) 3.75 (Cm.) 9.1 
Total Wt: (lbs) 965.6 (kg.) 437.9 
NUI'!BER STOCKED (Live) 48.465 MORTALITIES 24,694 
Condition Good Disease HistoryCert ./vaccinat 

Receiving 
I'later Temp: Hatchery _ ...1...3"'-____oC Water _1......3_____oC 

Tank Start °C Tank End ------°C 
Weather t. Estuarine CQnditions at Destination ________ 

calm - evening hours, 

B 

(!:!:!!] 
r ' . , .. . . .---­

CJ 
(_:_'-' ­

Page , ........1___ Of~ 

Ketchikan creel 

I 
C:_l Cl 

[_:_:~:_:_:_l II 

I 
C:_o_:_l .'C:_:_:_: ._:_1 
[_'_'_'_ _,_,_1 ( .. , , . ," .. " " 

CJ 

I 
I 

Start of End of 
0; ssolved Oxygen: Haul 9 (rr.g/1) Haul __~9__(r:1g/1), ISalini,t) at Relcc1Se Site _--,,2~7'--.Io'p...Put__________( g/l) 

Method of Transportir.g: 


1=1 Ai rcraft Tanks Bags/Boxes Skiffs/Boats
I=! 1=1 
tA:l Di reet Release 1=1 F"1 atbetj Tanks 1=1 Carri ers r ... : : J (Update) [ 1 I

-' 
1=1 Pickup Tanks 1=' 

Trai ler Tanks 1:=: Other (O,T ~;c. ) [_:_:_:_:_:_J 

Coment:;: I 

I
I I , ADD ITIO~"L n',Ar<S FER DATA 

Receiving Supervisor Novak Date RecL,ivedQ.Q.J1.2JJLZ Tilr,e J1:.D..OJL tIc '--011___ I 
I III. f,[)DITIOt:AL TRIP uATA I I
Dep.,rt Ti/Tle 11: OOp Time Planted 11: OOp Vehicle No, ___ r~i 1eilSc __+_ C0~.~/11i 

Load tiMe ---- Tri p Time Ai rcr"ft: ,=! (':-;:;~/hr ------\- Ti;:£' ---- I(No. men ___ (No, n'cn ____ Ferry! :=1 Cc~,t ___ [3ar~(': .=, Cc:;t 

Oxygen U~.cd _~O:.-__________ 

Tran~p(Jrta::ion Supcrvisor ...liiJs,e Ward 

I
I IV. Remar":1 I 
Dropped the net and fish allowed to naturally swim I 

24 

I 
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I 

I 

I APPENDIX B 

I 

I 

I 

I 

I 

I 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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I 
I 
I 
I 
-I 

Regression of osm an NA
I 

. . 
· . .. ..I . 38() ...... .. .• '.' ••••.•••••.•••. '.' . • • • • • ••· .. .. ..· ..... . .. . . . 
: .': : :I 

3~0l't. . . . :: .. . ...:.. .... II' 
: 
: . 

: 
• . • • '.' • • • . 

\7. .. • • • • 
~ .. . .· ... . 

•• Ii .' • •.: : : :I . . ."'" .. . .. ..~~I\ ••• • ••••••••••••••••••••••••• 
~ .. . .. .\.. : :.: 

·I •• 
~ I !
;Jr;,v 

I 

150 160 ! 70 180 150I 
NA 

I 
I 
I 
I 
I 
I 
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I APPENDIX C 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Length: 

Weight: 

Kfl: 

Fins: 

Descaling: 

Operculum: 

~: 

Gills: 

Pseudobranchs: 

Thyrrnls: 

Mesenteric Fat: 

Spleen: 

Hind Gut: 

Kidney: 

Liver: 

Gall Bladder: 

Mesentery: 

Blood: 

AUTOPSY CRITERIA 

Fork length in millimeters (tip of snout to fork of tail) 

Weight in grams 

W x 105 
(a calculated field)= L3 

o - nonnal, healthy fin 
1 - frayed, damage probably reversible 
2 - eroded, less than 1/3 of fin gone 
3 - severely eroded, nore than 1/3 of fin gone 
4 - fin missing or severely misshapen 

Percent of descaling, 0 to 100 

Nonnal (0), shortened - gill fringe visible (1), 25% or nore missing­
large arrount of gill visible (2) 

Nonnal (N), Exopthalmia (EI, E2), Herrorrhagic (HI, H2), Blind (B1, B2), 
Missing (MI, M2), cataract (CI, C2) 

Nonnal (N), Frayed (F), Clubbed (C), Marginate (M), Pale (P) 

~nnal (N), SWollen (S), SWollen & Inflamed (SI) , Inflamed (I) 

No herrorrage (0), Mild herrorrage (1), Severe herrorrage (2) 

Internal body fat expressed with regard to arrount present: 
caecal Fat: 
o - none 
1 - less than 50% of each caecum is covered 
2 - 50% of each caecum is covered 
3 - nore than 50% of each caecum is covered 
4 - pyloric caeca completely covered by large arrount of fat 
Visceral Fat: 
A - 50% or less of available body cavity occupied by fat 
B - nore than 50% of available body cavity occupied by fat 
C - visceral fat produces externally noticeable bulge in whole fish 

Black (B), Red (R), Granular (G), Nodular (Nod), Enlarged (E) 

No inflarnation (0), mild inflanmation (1), severe inflanmation (2) 

Nonnal (N), SWollen (S), Mottled (M), Granular (G), 

A - ~nnal, finn, red color 
B - Pale 
C - Fatty liver, coffee-cream color, greasy to feel 
D - Nodules in liver 
E - Focal discoloration 
F - Slight general discoloration 
G - Herrorrage 

Nonnal (N), Enlarged (E), Green (G), Red (R), Very dark color (D) 

No inflammation (0), mild inflammation (1), severe inflammation (2) 

Hematocrit: Volume of red blood cells (erythrocytes) express as 
percent of total blood volume. Centrifuged 5 minutes. 

Leucocrit: Volume of white blood cells (1eucocytes) expressed as 
percent of total vlood volume. 

Plasma Refraction: Amount of protein and triglycerides in plasma, 
expressed as gram percent. Detennined with hand 
protcmeter. 



I 
SUMMARY OF FISH AUTOPSIES 

IReason for S Mple: 	 TransfeDate: 	22-May-87 
saltwater et pensLocation/Species; DMH Chinook BY 86 

SaMple No. 1Group: ReMote Rel - Thorne Bay 
Investigator(s): Denton/Parsley I 

Mean Value 	 Coefficient of V riation I 
Length 71.55 0.056 
Weight 4.1175 0.157 
K 1.1165 0.059 Io. 111HeMatocrit 	 42.5 

1. 175Leucocrit 	 0.395 
8.22 	 0.214SeruM 	Refraction I 

Fin IndeK 0 
Descaling 0.45 
Operculum 0 " I
Thymus 0.1 

Eyes - of fish: 	 Spleen - of fi sh:" " 	 Ir 100n 95 
b 	 0el 0 
g 85e2 0 
n 	 0hl 5 
e 	 0 

I 
h2 0 

bl 0 


Kidney fi sh:b2 0 	 - " of 
n 100Ml 0 	 I 
s 	 0M2 0 
m 	 0 

0Gills 	- of fish: 9 I" 
n 100 

Liver- " .::.f fis :f 0 	 Ia 10c 0 
b 55m 0 
c 350P 	 Id 0 
e 0Pseudobranchs - " of fish. 
f 	 0n 35 

0 	 Is 65 9 

i 0 


Gall bladder of fish:
si 0 
n 45 	

I40Caecal Fat mean value 1. 1 	 e 
15Visceral Fat - " of fish. r 


a 60 9 0 

d 	 0b 40 Ic 0 

Hind Gut - mean value 0.2 I 
Mesentery - mean value 0.0 

I 
32 	 I 



I 
I 
 SUMMARY OF FISH AUTOPSIES 


I 
Date: 29-Jun-87 Reason for Sample: Release 
Location/Species: DMH Chinook BY 86 saltwater net pen 
Group: Remote Rel - Thorne Bay Sample No. 2 
Investigator(s): Novak/Denton/McFarland 

I 	 Mean Value Coefficient of Variation 

I 
Length 96.15 0.090 

Weight 10.95 0.323 

K 1.2032 o. 142 

Hematocrit ERR ERR 

Leucocrit ERR ERR


I Serum Refraction ERR ERR 


Fin Index 0.05 

Desealing 0.95 

Operculum 

Thymus 0.1 


I 	 0 " 
I 	 Eyes - of fish: Spleen " of fish:-" 

I 
n 80 c1 15 r 100 
el 0 c2 5 b 0 
ee:: 0 9 5 
hl 0 n 0 
he:: 0 e 0 
b1 0 
be:: 0 Kidney fish:I 	 - " of 

I 
m1 0 n 100 
me:: 0 s 0 

m 0 
Gills of fish: 	 9 0" 

I 
n 95 

I 

f 0 Liver- " of fish: 
c 0 a 35 
m 0 b 35 
p 5 c 30 

d 0 
Pseudobranchs - " of fish: e 0 


n 90 f 0


I s 10 9 0 

i 0 
si 0 Gall bladder - " of fish: 

n 90I Caecal Fat - mean value 1.5 e 10 
Visceral Fat - " of fish: r 0 


a 50 9 0 

b 50 d 0
I 
c 0 

I 	 Hind Gut - mean value 0.0 
Mesentery - mean value 0.0 

I 
I 	 33 



I 

I


SUMMARY OF FISH AUTOPSIES 

ample: TransfeDate: 22-May-87 	 Reason for ILocation/Species: DMH Chinook BY 86 saltwate net pens 
Group: Remote Rel - Craig Sample No. 
Investigator(s): Denton/Parsley I 

Mean Value 	 Coefficient of 

Length 71.5 0.048 I
Weight 4.21 O. 188 
K 1. 1389 0.067 

O. 123Hematocrit 	 41.631 I1.322Leucocrit 0.6642 
Serum Refraction 9.385 0.163 

Fin IndeK 	 0 I 
Descaling 0.3 "-
Operculum 0 
Thymus 0.3 I 
Eyes - of fish: 	 Spleen - " of f sh:

" r 100n 95 

b 0 
 Iel 0 

95e2 0 	 9 
n 0hl 5 
e 0h2 0 

bl 0 	
I 

sh:b2 0 	 Kidney - " of f 
n 100ml 0 Is 0m2 0 
m 0 

Gills - of fish: 9 0
" 

n 100 I 
Liver- " of fis ..f 0 

a 20c 0 
b 80m 0 
c I)p 0 	 I 
d 0 

Pseudobranchs - " of fish: e I) 

n 35 f 0 I 
0s 65 9 


i 0 

si 0 Gall bladder .:;.f fish: 


n 95 	 I 
0 	

I
Caecal Fat - mean 	 1.6value 	 e 

r 0Visceral Fat - " of fish: 
a 25 9 0 

d 0b 75 

c 0 
 I 

Hind Gut - mean value 0.3 
Mesentery - mean value 0.0 I 

34 	 I 



AUTOPSIES 

Reason for Sample: Release 
saltwater net pen 

Sample No. 2 

I 
I 	 SUMMARY OF FISH 

Date: 29-.1un-87 
Location/Species: DMH Chinook BY 86

I Group: Remote ReI - Cr~ig 
Investigator(s): Novak\Ward\Denton 

I 	 Mean Value 

I 
Length 91.25 
Weight 8.975 
K 1.1604 
Hematocrit ERR 
Leucocrit ERR

I Serum Refraction ERR 

Fin Index 0.35 
Desealing 1.85I Operculum 0 " 
Thymus 0.05 

Eyes - of fish:I 	 " 

I 
n 20 c1 20 
e1 0 c2 60 
e2 0 

I 
hl 0 
h2 0 
b1 0 
b2 0 
ml 0 
m2 0

I 	 Gills - of fish:" 
n 75 

c 25 

m 0 


I f 0 

I p 0 

Pseudobranchs - " of fish: 
n 100

I s 0 
i 0 

si 0 


I Caecal Fat - mean value 0.9 
Visceral Fat - " of fish: 

I 	
~ 85 
b 15 
c 0 

I 	 Hind Gut - mean value 0.0 
Mesentery - mean value 0.0 

I 

I 
 35 


Coefficient 

Spleen 
r 
b 
g 
n 
e 

Kidney 
n 
s 
m 
9 

0.071 
0.240 
0.047 

ERR 
ERR 
ERR 

Liver- " a 
b 
c 
d 
e 
f 
9 

- " of 
100 

0 
0 
0 
0 

- " of 
100 

0 

0 

0 


of V~riation 

fish: 

fish: 

of fish: 
30 
20 
50 

0 
0 
0 

0 


Gall bladder - " of fish: 
n 95 
e 0 
r 5 
9 0 
d 0 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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I APPENDIX D 
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I 
I 
I 
I 
I TEWPERATURE " SAlINITY 

I Craft_ ... 
30 

+
• I I I , ,I H 

I 
~ 

I • 
a 

,.
t.I 
t .. 

12t.I r 
a 

I • 


I •1M'. .... ,.
IM,1t JUNGe .AIM ,. JUN • JUN28 .... 
I D T_....... .o ... t.lWre/­

I 
I 
I 
I 
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TEMPERATURE " SALINITY 

t. ......, ...... 
t' 
t. 

t. 

t. 

ta 

t~ 

tt 

to 

• 
• 
7.,. .,. 

a ,....... ..e 
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